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酰胺基)-N’-苯基硫脲与阴离子的结合常数高于 107 L mol−1，较 N-(对/间位苯甲酰








N-(邻甲氧基)苯甲酰胺基-N’-苯基硫脲类衍生物与 CH3CO2− 和 F− 结合极强，结合








































Design and Syntheses of Thiourea-Based Neutral  




Molecular recognition is one of the most important subjects in supramolecular 
chemistry, and it comprises neutral molecule, cation and anion recognition. Because 
of the significant importance of anions in chemical, biological, environmental and 
pharmacological sciences, anion recognition and sensing by synthetic receptors has 
received increasing recent attention. With the inherent difficulties of addressing 
anions due to their larger sizes (larger than cations in general), varied shapes and pH 
dependence, research into sensing of anions and design of anion receptors remain a 
challenging subject. In nature anion recognition is achieved through the cooperation 
of multiple hydrogen binding, the development of neutral receptors based on 
hydrogen bonding has become a must for receptors of excellent anion-recognition 
ability, of which thioureas capable of forming double hydrogen bonds with anions 
have received particular attention. 
Based on previous research on N-aliphaticamido-N’-phenyl thiourea and 
N-(p-/m-substituted-benzamido)-N’-phenyl thiourea in our lab, a series of neutral 
anion receptors were designed and synthesized, in order to further improve the anion 
binding ability of the N-amidothiourea efficient binding site, effect of the substituent 
in ortho-position in the N-benzamido moiety and intramolecular hydrogen bonding on 
the interaction of receptors and anions were investigated. 
This dissertation consists of five chapters. 
In Chapter 1, research progress of synthetic neutral anion receptors on the basis 
of the hydrogen bond interactions between receptors and anions were briefly reviewed, 
















presented based on the previous investigations. 
In Chapter 2, synthetic details and characterizations of over 20 compounds were 
described. These compounds include N-(trifluoroacetamido)-N’-phenylthiourea, 
N-(perfluorooctamido)-N’-phenylthiourea, N-(o-substituted-benzamido)-N’-phenyl 
thioureas and N-(o-methoxylbenzamido)-N’-phenylthiourea derivatives. Equipments, 
materials, and methods involved in this dissertation were also reported. 
In Chapter 3, highly electron-withdrawing -CF3 and -C7F15 groups were 
introduced into N-amidothioureas and synthesized N-(trifluoroacet/perfluorooct) 
amido-N’-phenylthiourea. Influence of anion on the absorption of 
N-(trifluoroacet/perfluorooct)amido-N’-phenylthiourea and the receptor-anion 
interaction probed by 1H NMR titrations were investigated. It was found that the 
acidity of thioureido -NH protons in N-(trifluoroacet/perfluorooct)amido-N’- 
phenylthiourea was higher than that in N-acetamido-N’-phenylthiourea, the anion 
binding ability of the fluorinated derivatives was stronger. Because of the higher 
anion binding capacity, N-(trifluoroacet/perfluorooct)amido-N’-phenylthiourea 
showed spectral response to anion in MeCN containing water up to 60% by volume. 
1H NMR titrations in CD3CN indicated that it was hydrogen bonding interaction 
between receptor and anion instead of the deprotonation of the acidic thioueido -NH 
protons that occurs with anions. Compared with N-benzamido-N’-phenyl thiourea and 
N-acetamido-N’-phenylthiourea derivatives, N-(trifluoroacet/perfluorooct)amido-N’- 
phenylthiourea has higher anion affinity and is able to respond highly sensitive to 
anions in aqueous media. Because of the surface activity and hydrophobicity of the 
perfluorinated chain, surface tension measurement was used to understand the 
interactions of anion with N-(trifluoroacet/perfluorooct)amido-N-phenyl thiourea 
receptors, consequently expanding the research methodology. 
V 
 
Inspired by the related research of foldamers by Bing Gong and Zhan-Ting Li, a 
new strategy was proposed that introducing ortho-substituted groups to form 
intramolecular hydrogen bond that stabilizes the hydrogen bonding network of the 
anion-receptor complexes was described in Chapter 4. It was expected that by 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
